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Alcohol Consumption and Breast Cancer Risk among
Women under Age 45 Years
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alcohol use to evaluate the effects of drinking during different most pronounced among women with advanced disease. Corn-

i{ periods of life in relation to breast cancer risk. This analysis pared with nondrinkei_, the risk estimate associated with re-focused on interviews obtained from 1,645 cases and 1,497 cent consumption of -14 drinks per week was 2.4 (95% CI =
controls. Breast cancer risk was not influenced by drinking 1.6-3.8) for women with regional/distant disease. Our data add
during the teenage years or early adulthood. Contemporary support to the accumulating evidence that alcohol consump.
drinking (that is, average intake during the recent 5-year tion is associated with increased risk of breast cancer and

interval) was directly associated with risk, but the adverse further indicate that alcohol acts at a late stage in breast
i effect of recent drinking was restricted to women who con- carcinogenesis. (Epidemiology 1997;8:231-237)

Keywords: alcohol drinking, breast neoplasms, ease.control study, age.

Many epidemiologic studies indicate that alcohol con- past intake. A report by Harvey et d 6 indicated stronger
sumption is related to breast cancer risk: ,2A number of associations for drinking before age 30 years compared
issues regarding the relation remain unresolved, how- with later drinking. Several subsequent studies, however,
ever. Few studies provide persuasive evidence of a dose- have not confirmed associations with early drinking, s,7-9
response gradient, leading to questions concerning the We obtained a lifetime history of alcohol use in a large
causality of the association. Some studies indicate that case-control study of young women, providing an oppor-
there is a threshold below which alcohol has no percep- tunity to compare the effects of drinking during different
tible effect. This threshold, however, has been reported periods of life.
to range from a few drinks per week to as many as 3-4
drinks daily) _ Although some studies indicate that

_:ii_ iil breast cancer risk is influenced by the type of alcoholic Subjects and Methods

beverage consumed, results are inconsistent. 2Most stud- This population-based case-control study w was con-
ies have examined the effects of usual intake, which may ducted in three geographic areas covered by cancer reg-
actually more closely reflect recent consumption. Rela- istries: the metropolitan areas of Atlanta, GA, and

: iiiiiiiiii!i!ilil tively few studies have assessed both contemporary and Seattle/Puget Sound, WA, and five counties of central

:_i!ili!iiiiiiii_!iiii!i New Jersey. The present analysis is based on women

Ii!{{ !i::: Fr°m the tNutriti°na' Epidenli°l°sy I_anch' Nati°nal Cancer Imtitute' Be" 20-44 years of age, who were newly diagnosed with in

thesda, Ml_, Departments of :Epidemiology and _Bic_tatistics, Rollins ,School of situ or invasive breast cancer during the period May 1,
Public Health, Emory University, Atlama,GA; aFred Hutchinson Cancer Re- 1990, through December 31, 1992. Cases were identified

: {iiii!iiiii::i::i::iii: search Center and Department of Epidemiology, School of Public Health and through rapid ascertainment systems. Hospital records ofCommunity Medicine, Univenity of Washington, Seattle, WA; 4Division of
Epidemiology, Columbia University School of Public Heath, New York, NY; eligible patients were abstracted to document details on

sSpecial Epidemiol%,y Program, New Jersey State Department d Health, Tren- the clinical and pathologic characteristics of the diag-
ton, NJ; and qnformation Management Services, Inc., Silver Spring, MD. nosed breast cancers. Controls were frequency matched
Address correspondence to: Christine A. Swanmn, Nutritional F.pidemiolog'/ by geographic area and age to the expected distribution
Branch, Division of Cancer Epidemiology and Genetic, National Cancer lmti- of cases and were identified through random digit dial-
tute, NIH, Executive Plato North, Suite 443, 6130 Executive Boulevard, Be-
thesda,MD20892-7374. ing. n Of the 16,254 residential telephone numbers se-

lected, 90.5% of the households agreed m a brief tele-
Submitted April 12, 1996; final version accepted September 24, 1996. phone screener interview used to identify potential

:_ controls.
:_ '_tors' note: See related editorial on page 225 of this issue.

: Interviews were obtained from 1,501 of the 1,908
1997 by Epidemiolngy Resources Inc. eligible controls (78.7%) and 1,668 of the 1,939 eligible
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cases (86.0%). Eighty-four per cent ofcases were inter- (CIs), 12adjusted for potential confounders. We evalu-
viewed within 6 months of diagnosis. The major reasons ated trend in the logistic analyses by categorizing the
for non-interview were subject refusals (12.9% in con- ordinal exposure variable, coding it as (1, 2, 3, etc) and and
trols, 6.6% in cases) and physician refusals (5.8% of treating the scored variable as continuous, after elimi-
cases). Among the controls, the overall response rate nating unknown values. We used the technique of cubic
was 71.2% (the interview response rate times the tele- splines to estimate a smoothed dose-response curve plot-
phone screener rate). Because controls were identified ting recent alcohol consumption, as a continuous vari-
through telephone sampling, 21 cases without residen- able, against RR. Specifically, we used the natural spline
tial telephones were eliminated from the analysis. Two function(s) of S-Plus13which adequately fit the data
cases and 4 controls did not provide information about based on chi square tests of deviance with the fewest
alcohol use. This analysis focused on 1,645 cases and degrees of freedom. In analyses involving stage of diag-
1,497 controls, nosis as an outcome, we used polychotomous logistic

Structured in-person interviews provided detailed in- regression to compare each case group simultaneously
formation regarding known and suspected breast cancer with the controls. 14
risk factors, medical and breast cancer screening history,
and certain life-style factors and opinions about cancer
causation. Immediately after the interview, a variety of Results _!_iiiiii;

made, including de- The median age of cases was 40 years, and that of the I)iiiiii!iiiiiili!ii_!!_i_i:::::anthropometric measurements were

terminations of height and weight, controls was39 years. Both groups were 79%white, 15% _!iiii!iiiiiiiii_A lifetime history of alcohol use was obtained during black, and 6% other races. Socioeconomic status, as
the interview. The questionnaire was designed to address measured by education and income, was similar for both
the relative importance of contemporary and past drink- groups (data not shown). The distribution of cases and
ing. Rather than ask about usual intake during 10-year controls according to family history of breast cancer, a
intervals, as is often done, questions about alcohol con- previous breast biopsy report, reproductive/menstrual
sumption were structured to allow respondents to ac- history, and body size was compatible with the recog-
count for life events (for example, adolescence, leaving nized risk profile for young women with breast cancer
the parental home, pregnancy) likely to be associated (Table 1).
with changes in alcohol consumption. Among controls, women who consumed alcohol

Drinkers included women who reported that they had tended to be younger, more often white, better educated,
consumed at least 12 drinks of alcohol-containing bev- and more frequent users of oral contraceptives; they also
erages during their lifetime and had drunk at least once tended to have fewer births and a later age at first birth
a month for 6 months or more. Women identified as compared with nondrinkers (data not shown). Controls
drinkers were asked when they first drank alcoholic who consumed alcohol also tended to be taller and
beverages. The age reported defined the beginning of thinner and were more likely to be current or former
their first drinking interval. They were then asked sep- smokers. In addition to the matching factors of age and
arate questions about frequency of consumption (times study site, we included race (white, black, other), oral
per day, week, month, or year) of beer (12-ounce bottle contraceptive use (no, yes), and parity (0, 1, 2, 3, ->4) as
or can), wine (4-ounce glass), and liquor (1.5-ounce potential confounders in logistic analyses for alcohol _i:_::_i_i_::,_
shot). After answering questions about all three types of relations. Addition of other variables {forexample, faro-
alcohol-containing beverages, women were asked when ily history, previous breast biopsy, age at first birth,
their drinking habits changed. This age marked the height, body mass index [BMI; weight (kg) per height
beginning of the second drinking interval. The previous squared (m:)], and smoking status} did not materially
sequence of questions was repeated until the women alter the risk estimates for alcohol effects.
reported no changes in drinking habits. The median Risk of breast cancer was only slightly higher (RR =
number of drinking intervals reported by both cases and 1.1; 95% CI = 1.0-1.3) among drinkers compared with
controls was three, nondrinkers. To assess the effect of the amount of alco-

As a precaution against including changes in alcohol hol cor_sumed, we evaluated both recent and usual in-
intake related to diagnosis or events leading to diagnosis, take (Table 2). The two variables were highly correlated
all alcohol exposure variables were truncated to diagno- and gave similar results. Risk of breast cancer was in-
sis age (or age at the time of the random-digit-dialing creased approximately 70-80% among the most fre- _i_:
telephone screening) minus 2 years. Hereafter, the trun- quent consumers of alcohol (---14 drinks per week), with
cation date is referred to as the reference date. Usual no evidence of a dose-response gradient. The smoothed
intake of alcohol was defined as average intake from the dose-response curve generated from the spline analysis
start of drinking up to the reference date. We def'med (Figure 1) also indicated that the adverse effect of alco-
recent intake as average consumption for the 5-year hol was restricted to the most frequent consumers.
period leading up to the reference date. To assess past Risk of breast cancer according to age when drinking
drinking, we calculated average intake fbr women when was initiated, years since drinking began, and cumula-
they were in their teens, twenties, and thirties, tive exposure are shown in Table 3. Women who started

We used logistic regression to obtain relative risk drinking in their teens had about the same risk of breast
(R_R) estimates and their 95% confidence intervals cancer as did women who started drinking later. Risk of
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i TABLE 1. Distribution of Potential Risk Factors and As- each variable. Among drinkers, risk of breast cancer was

sociated Relative Risks (RRs) of Breast Cancer among Cases 25% higher (95% CI = 0.9-1.2) among women in the
and Controls Younger than 45 Years of Age highest category of cumulative intake (->200 drink-

years), compared with women in the lowest category
f:ii_i!::!i;iii: Cases Controls (<50 drink-years). After controlling for recent intake,_'.'!_ii;_:_i!::: Risk Factor (N) (N) RR* 95%CI

the effect estimate was reduced to 1.0 (95% CI =
Mother or sister with breastcancer

iiiiiliiiiii:ii: Not 1,411 1,402 1.0 0.6-1.6). Risk of the disease was 53% higher (95% CI =

i i Yes 233 95 2.42 1.9-3.1 1.0-2.3) among women who recently consumed ->14

iil ii Previousbreastbiopsy drinks per week compared with women who consumed
: Not 1,484 1,404 1.0 <I drink weekly. Controlling for cumulative intake did

Yes 161 93 1.56 1.2-2.0 not materially alter the effect of recent consumption

_!! Premenopausalt 1,474 1,308 1.0 with cumulative intake was explained by recent con-
Postmenopausal 171 187 0.73 0.6-0.9 sumption.

iiiii::iii::ii::iiiilNumber of births The effect of alcohol intake during different exposure
ii_i_::_i!::!ii::_il_'4t 84 124 1.0 periods is shown in Table 4. Few women regadarly drank
:::::::::::::::::::::::::._::::::::::::::3 221 240 1.38 1.0-1.9 ->14 drinks per week as teenagers; thus, >-7 drinks per:_:;:_:_:_:_:_: 2 597 503 1.80 1.3-2.4
iiiiiiiiiiiiii 1 336 297 1.74 1.3-2.4 week was the highest category. Breast cancer risk was
ili::i::i::iiiii:i 0 407 333 2.03 1.5-2.8 increased 34% (95% CI = 0.7-2.6) among women who

ii!iiiiii!iiii!iiiiii:i Age (years)at first birth§ consumed ->7 drinks per week as teenagers. Risk was<20t 220 255 1.0 increased about 30% (95% CI = 0.9-2.0) among
i::i::i::i!i!i!!ii: 20-24 372 369 1.16 0.9-1.5 women who drank ---14 drinks per week in their twen-
:_:_:_:_:_:_:_:: 25-29 361 324 1.31 1.0--1.7
i:iiii!i!i!i!ili _'30 284 216 1.51 1.2-2.0 ties and was increased 80% among women who con-
i_i_i_ili_!_ sumed ->14 drinks per week in their thirties (95% CI =
!!::i::!i!::!::!iiAge (years)at menarche 1.2-2.6)............... _'14t 293 303 1.01:;::::5::::::

i!ii_!_iiiii!ii: 13 442 444 1.03 0.8--1.3 Drinking in the thirties could not be disentangled

........i 12 512 402 1.31 1.1-1.6 from recent drinking because the two variables were so_12 396 346 1.18 0.9-1.5 highly correlated (Spearman r = 0.89). Drinking in the
qi_i::iii::i::i::i!::i!Oral contraceptive use twenties was less highly correlated with recent consump-
_i_i_i_iii;i!i Not 388 430 1.0 tion (Spearman r --- 0.49). The modest effect associated:::::::::::::::::::::::

:i_!!ii!iiiiiii!ii_iiilYes (_'6 months) 1,257 1,067 1.31 1.1-1.5 with drinking in the twenties was explained by contem-

;_ililiiii_iii_ili!_i::Height (era)l[ porary intake. Among drinkers, risk of breast cancer was
:::::::::::::::::::: <159t 333 350 1.0 increased 19% (95% CI = 0.8-1.8) among women who
_ilili:iiiii!i!iflii 159-163 434 364 1.28 1.0--1.6
_!_!_!_ 164--167 393 378 1.16 0.9-1.4 consumed ->14 drinks per week in their twenties com-
i_:._iiii::ili::_::i::_:>167 454 380 1.39 1.1-1.7 pared with women who drank <1 drink weekly. After
ii! ii i!iiii', !Weight (kg)_
:iiiiiiiii>776, 379 379 10: 66.1-77.6 408 373 1.13 0.9-1.4 TABLE 2. Relative Risks (RRs) of Breast Cancer Accord-:,:.:.::.:.:.:,::,
::::::::::f:::::::: 58.4-66.0 419 377 1.17 1.0-1.4 ing to Level of Alcohol Intake among Women Younger than
iiiiiiiiii_i__:. <58.4 438 367 1.36 1.1-1.7 45 Years of Age

BMI (kg/m_)

>29.9t 349 370 1.0 Cases Controls24.7-29.9 399 365 1.19 1.0-1.5 Alcohol Variable (N) (N) RR* 95% CI

21.9-24.6 381 370 1.12 0.9-1.4 Recent intake (drinks]week)t
<21.9 484 366 1.48 1.2-1.8 Nondrinkers 570 576 1.0

* Relative risks and 95% confidence intervals (95% CI) adjusted for age (con. <1 309 264 1.15 0.9-1.4............:::::: 1-2.9 265 229 1.12 0.9-1.4
i:!:i:;:;:i:!:i:i:tinuous)andstudysite.Fortomevafiabl_,the numberofohservationsdoesnot 3-6.9 203 206 0.95 0.8--1.2
:::::::::::::::::::::::::::: equal3,142(1,645casesand 1,497controls)becauseof m_lng values.
::i::::iiiiiiiiii::i?Referentcategory. 7-13.9 134 113 1.10 0.8-1.5
:_:;:i:bi:i::: :1:Women who had not had a menstrual iperiod during the 6 months before the _--14 98 54 1.73 1.2-2.5
:::::::f:f:f:f:::::::interview were defined _s postmenopamal; natural and surgical menopause were Drar_k before§ 66 55 1.18 0.8--1.7!i_i!ililililill:
::::::::::::::::::: combined.
:i:i:!:;:i:_,i:i Usual intake (drinks/week)ll
iii?_:_!:_!_!i!?!:§ Restricted to parOuSwomen.
iiiiiiiiii!i!i!ii;: UFurther adiusred for _ight as a categorical vattabh. Nondrinker¢ 570 576 1.0<1 203 150 1.35 1.1-1.7
i!i!_!;!_i;i_!i!_ill Further adjusted for height as a categorical variable,_:i:i:i:_:i:i:i:: 1-2.9 344 327 1.01 0.8-1.2 .....:::::::::::::::::::

iiiii!i!i!i!i!iii::i 3-6.9 300 277 1.03 0.8-.1.37-13.9 140 119 1.I0 0.8--1.5
iiiii::i::::ii::::::iiii/the disease did not increase with increasing years since _14 88 48 1.79 1.2-2.6
:::::::::::::::::::::::::::first use of alcohol. The total amount of alcohol con-

:iiiiliiii::iiii!i!i:i::sumed (that is, drink-yeats), however, was positively * Adjusted for age,stud_site,race,parity, and oralcontraceptive use.
'::'::':':':'::: t Five-year perixxl up to the reference date.
::_i_i_::_i_::_i_::;::_:: associated with risk (P for trend = 0.03). To determine .¢Rder_t _t_o_.

:i_i_iiiiiiiii ::: whetherexplainedthebyriskitsassociationaSS°ciatedwithwithcumulatiVerecentintakeintake(spear-Wasdate).§Drat_konl'¢ before recent intesval (that is, before 5.year pariod before reference| Average intake from start of drinking until reference date (includes any
::i!i::iiiiiiiiiii::iii::iiii:: man r = 0.65), we examined the independent effect of nondri,k_ng,_,,__ich o_¢_,1 afterdrinking_s_0.

:_._iiii!i!ii::iil
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adjusting for recent intake, the corresponding RR was recent intake (Table 5). Within each category of teen
0.92 (95% CI = 0.6-1.5). Controlling for intake in the drinking, breast cancer risk was highest among women
twenties did not attenuate the risk associated with re- in the top category of recent alcohol use.

I::: cent consumption of >-14 drinks per week. The inde- We examined the separate effects of beer, wine, and
_: pendent effects of teenage and recent alcohol consump- liquor (Table 6). Lifetime nondrinkers comprised the
i tion were difficult to evaluate because so few women common referent group in these analyses. The two upper

were frequent consumers of alcohol during either period, categories of recent alcohol consumption were collapsed
Nevertheless, it appeared that the modest risk associated because of small numbers. In multivariate analyses, the
with teenage drinking was explained, in large part, by intake of alcohol from a specific type of beverage was

adjusted for use of the other two types of beverages. The
adverse effect of drinking was most pronounced for beer.

: TABLE 3. RelativeRisks (RRs)of BreastCancer Accord. After adjusting for other types of alcohol consumed,hag to Alcohol Usage Patterns and Index of Cumulative
ExposureamongWomenYoungerthan 45 Years of Age breast cancer risk was increased 2.6-fold (95% CI =

1.4-4.8) among women who recently consumed >---7
Ca_ ControLs beersper week.The correspondingeffectestimatefor

_ AlcoholVariable (N) (N) RR* 95%Cl wine was 1.5 (95% CI : 0.9-2.4), and for liquor it was

i Age (years)started drinking 1.4 (95% CI = 0.7-2.8). These analyses were repeated
Nondrinker';" 570 576 1.0 using conversion factors15 to estimate the amount of

:i <17 88 114 0.81 0.6-1.1
i 17-79 412 337 1.19 1.0-1.4 ethanol from beer (13 gm per 12 ounces), wine (11 gm

_20 575 470 1.15 1.0-1.4 per 4 ounces), and liquor (15 gm per 1.5 ounces); the

!i: Yearssincedrinkingbegan* effect estimates were similar. For example, after adjust-
i! Nondrinkerf 570 576 1.0 ing for intake of ethanol from wine and liquor, breast
::i; <10 149 127 1.30 1.0-1.7 cancer risk was increased 2.4-fold (95% Cl = 1.3-4.5)
_.I 10-14 222 234 I.(30 0.8-1.3
ii!i 15-19 381 331 1.09 0.9-1.3 among women in the highest category of ethanol con-
iili 20+ 323 229 1.20 1.0-1.5 sumption (->90 gm per week) from beer. The corre-
:i_i sponding effect estimate for wine was 1.6 (95% Cl =
ii Drink-years{}

Nondrinkert 570 576 1.0 0,9-3.1), and for liquor it was 1.6 (95% CI = 0.8-3.0).
il <50 554 512 1.08 0.9-13 To examine the possibility that the relation of breast
:il 50-99 238 210 1.07 0.8-1.3100-149 108 76 1.31 0.9-1.8 cancer risk and alcohol intake was dependent on body
i:i 150-199 57 42 1.25 0.8--1.9 size, we performed stratum-specific analyses. The effect
_ -200 118 81 1.35 1.0-1.8 estimates for recent drinkers (_14 drinks per week) vs ::
!ii nondrinkers were: 1.7 (95% CI = 0.9-3.2) for a BMI of:_:: * Adjusted for age, study site, race, parity, and oral contraceptive use.

ii! ,a_g-_nt _t_gow. <23 (low weight-for-height), 1.3 (95% CI = 0.7-2.6)
i_i * Referencedaterain=_ danki,shn_n. for a BMI of 23-27, and 1.6 (95% CI = 0.8-3.0) for a
,:_ § Average number of drink_ per week (usual intake) multiplied by years since
i_ BMI >27 (excess weight-for-height). The results were
!ii drinking began.
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_i_i_ TABLE 4, RelativeRisks (RRs) of BreastCancer Accord, creased from 1.2 for in situ disease to 1.5 for local disease

ili ing to Level of Alcohol Intake for Three ExposurePeriods to 2.4 for regional/distant disease.amongWomen Youngerthan 45 Yearsof Age Because of concerns that excess risk associated with
::iiii_i!: alcohol consumption might be related to more intensive

Intake(Drinks/Week) (N) (N) RR* 95%CI screening, we examined the effect of common surveil-
lance methods used at least 1 year before diagnosis or

i r00.......... Nondrinkert 570 576 1.0 interview. Women who reported performing breast self-
::_::_::U_ < 1 311 273 1.11 0.9-1.4 examinations were at somewhat reduced risk of breast
iii!iiiiiii 1-2.9 124 125 1.00 0.8-1.3 cancer, whereas those who had a mammogram were at3-6.9 43 35 1.28 0.8--2.0::::5::::

iiiii!iii_: _7 22 18 1.34 0.7-2.6 somewhat elevated risk. Among controls, alcohol use
_;i!i!i!i:: OthertimesS 575 470 1.15 1.0-1.4 was more common among women who reported breast

iiiii:ii Twenties self-examinations than arnong women who did not ex-Nondrinker_" 570 576 1.0 amine themselves (62.0% _s 59.9%) and aLsowas more
:_:_:_:_:: <I 251 222 1.11 0.9-1.4 common among controls who had mammograms than

ili_:i:ii: 1-2.9 310 2761.06 0.9-1.3 among those who had not been tested (65.8% vs 57.6%).3-6.9 238 212 1.09 0.9-1.4
7-13.9 127 97 1.24 0.9-1.7 The effect estimates associated with recent alcohol con-

............. 514 59 46 1.29 0.9-2.0 sumption were not materially altered after controlling
i!iii:i_!_ Other timesS 90 68 1.280.9-1.8 for screening practices or when the analyses were re-
i!iii!iii:: Thirties§ stricted to women without screening (data not shown).
::_iii_ii:.: Nondrinkerf 523 524 1.0 We assessed the possibility that the adverse effect of.............. <I 279 244 1.14 0.9-1.4
!iii!iiiili! 1-2.9 259 203 1.21 1.0-1.5 alcohol consumption might be related to detection bias.
iiiiiiiii, 3-6.9 201 184 1.02 0.8-1.3 Methods by which cancers were first discovered included
............!iii_il 5147-13"9 11590 10348 1.801'010.7-1.41.2_2.6breast self-examination (34.2%),accidental self-discov-
:_:!:i:i:i:i:i::ii::::::i::::ill: OthertimesS 60 38 1.63 1.1-2.5 ery by either the patient or her partner (32.8%), routine

iiiiiiiiii:il * Adjusted for age. study site, race. parity, and oral contraceptive _ mammogtaphy (19.3%), routine physical examination

_i!ii:i t Referent category. (8.2%), and other methods (5.5%). Tumors were more, No_anke__ nx-_¢_ex'v_e _ _t dm_d_g oth_it_t_-_t_ often detected by medical methods among drinkers corn-

::iii' E_d_d_w°'_ l" the" 31'em atd_°6_'N = 27')''in_ al_°l pared with n°ndrinkers' F°r r°utine mamm°graphy'per',n_e,, t_ca_a to_ran_ ,hr, ,th,t _, dta_., m_, 2,can,. centages in drinkers and nondrinkers were 20.2% vs
::_iiiiiiiii: 17.8%. For routine physical examinations, the percent-
i!iii_:i not materially altered when alcohol intake was ex- ages were 8.4% for drinkers and 7.6% for nondrinkers.

pressed as number of drinks (or gm of ethanol) per kg of Detection bias, however, is an unlikely explanation for
i body weight (data not shown), the alcohol findings. For example, when we excluded

i: We also examined the effect of recent alcohol use from the analysis women whose tumors had been de-according to disease stage (Table 7). The effect of alco- tected by mammogmphy, recent consumption of >14

ill hol was largely restricted to women with invasive disease drinks per week continued to be associated with an!i!iii........ (that is, local and regional/distant) and was most pro- increased risk (RR -- 1.8; 95% CI -- 1.2-2.7). Further-
i_::_i;::_i_i_i'notmced among women with the most advanced disease, more, the effect of recent alcohol intake was primarily
iiiiiiiiil:Compared with nondrinkers, the risk estimates associ- restricted to women with invasive disease and was most
!i!!!iii ated with recent intake of -_14 drinks per week in- pronounced among women with regional/distantdisease.

;iiii:i Very few women (7.6%)with ad-::i vanced disease had their tumors de-
i_!_;_!_iii:!::TABLE 5. Relative RISks (RRs) of Breast Cancer According to Level of tected by mammography.
i!_ilili!ili: Recent Alcohol Intake within Strata of Alcohol Use duringTeenage Years
iiiili!ili:i amongWomenYoungerthan 45;Yearsof Age Discussion

:i:i:i¢: ExposurePeriod In the present study, alcohol consump-
i_ililiiii: tion was directly related to risk of
iliiiii;i: Teenage Recent* Cases Controlsi Years Intake (N) (N) RRt 95%CI breast cancer, but increased risk was

concentrated among women who con,
Lifetimenondrinkers 570 576 1.0 sumed > 14 drinks per week. Contem-Drinker(drinks/week)

<I <3 182 155 1.13 0.9-1.4 porary drinking was more important !
_i 3-13.9 93 91 0.93 0.7-1.3 than alcohol consumption in the past, t...... _-14 19 12 1.32 0.6-2.8

1-2.9 <3 55 52 1.05 0.7-1.6 indicating that alcohol may act at a :
3-13.9 43 58 0.73 0.5-1.1 relatively late stage. This finding was
>14 19 11 1.62 0.8-3.5 further supported by the observation:-3 <3 16 16 1.01 0.5-2.1

3-13.9 24 19 1.33 0.7-2.5 that the association was largely re-
_14 15 11 1.52 0.7-3.4 stricted to women with invasive dis-

iiii!i!i!i!iiiiiiliiii::: *Fl_,._=_p_toabefore_ma_, a.te. ease and wasmost pronounced among
: ii!!!:: !i il i t Adjusted for age, stud s site, race, parity, and oral contraceptive u_. those with the most advanced disease.
:ii:i!i!i::i!i::iiiiiiiii::i:::::::_ Referent category.

ii!  itlillili',' iiii
. -- .... ¢;_
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TABLE 6. Relative Risks (RRs) of Breast Cancer Accordingto Type of cohort studies with the longest fol- studie,
Alcohol-ContainingBeverageConsumedRecently,with Intake of Each Bever- low-up periods had the lowest risk es- _i::i:, modifi
age Type Adjustedfor the Other Two in MultivariateAnalysesamongWomen timates, providing additional evidence !_I_i;_::' mass.S_
Youngerthan 45 Years of Age that distant exposure may be less rel- iii_ Col

RecentAlcoholIntakefromSpecificBeverages(Drinks/Week) evant than contemporary intake, cases
Further support for the hypothesis i::!iiiiii_ Two

Beverage None* <0.5 0.5--0.9 1.0-2.9 3.0-6.9 >7 Other'_ that alcohol acts at a late stage is pro- that t

Beer vided by examining the alcohol-breast i;iiiji_i_i:
Control 576 235 78 125 66 38 324 cancer association by disease stage. If i_:_: take,Case 570 311 66 11l 58 79 384
RR* 1.0 1.26 0.81 0.89 0.88 2.07 1.11 alcohol, in fact, has no effect among
RR§ 1.0 1.24 0.87 0.85 0.74 2.57 women with in situ tumors but in- iliiiiiiii

Wine creases risk among women with ad- ::_::_::_i_i::A

Control 576 288 117 199 90 52 120 vanced disease, then alcohol may act iiiii_!iCase 570 345 135 207 104 92 126 primarily as a tumor promoter or .........
RR* 1.0 1.19 1.10 0.99 1.07 1.63 1.03 growth enhancer, iiiiiiill
RR§ 1.0 1.11 1.23 1.19 1.05 1.46 Few studies have evaluated the ef- iiiiiiiiii::i

Liquor fect of duration of alcohol use or in- iiiii!iiiil
Control 576 373 89 114 64 26 200 corporated dose to consider the effect iiiiiiiiii!: tionCase 570 427 117 129 72 46 218 ...............
RR* 1.0 1.11 1.27 1.09 1.07 1.67 1.05 of cumulative exposure. Two i!iii!_iiii::
RR§ 1.0 1.11 1.30 0.92 0.90 1.41 groups7,s,_3assessed age at first expo- iiiiiiiiii!!:............

* Lifetime nondrinker (referentcategory), sure to alcohol and did not find an i;i_i;isi;!_i
_"Women who consa_med none of the specified beverage (e8, beer) but did report other alcoholic beverage association between duration of alco- ii::i::iii::i::i:i:2:::::::::::

use (eg,wineand/orliquor), hol consumption and risk. In the only iiiiiiiiiiiiiiii
:_Adjusted for age, study _ite, race, parity, and oral contraceptive me.. •.............

§Furtheradjustedfortheamountofotheralcdaolconsumed;ind|catorvariablesforbeer,wine,andliquor study to assesscumulative intake, s the _:.i:(<1,1-6.9,and>7,d,i_ _r week), investigators concluded that frequency
of intake in the recent past was a more
important determinant of risk than du-

Although our data did not indicate a dose-response ration of the habit. Our findings confirm these observa-
gradient, we cannot completely rule out the possibility, tions.
given the width of the confidence intervals associated Although several studies indicate that risk varies ac-
with the effect estimates for low levels of intake. The cording to beverage type, no single beverage has been
same cautionary note applies to several other investiga- implicated consistently, t,2 In the present study, effect
lions in which risk of breast cancer was not strongly estimates were highest among beer drinkers. Although
elevated until women consumed at least 2-3 drinks beer drinking has been associated with breast cancer risk
daily.5'16-1sA clear dose-response relation was observed in a number of studies,_'_'z4-zswe found it difficult to

6,000ina recentcasemulticentersubjects?case-control study including over assesStype.WomentheindependentwhodrankC°ntributi°nStendedto drink°feachallbeveragetypesof Iii!iliiiii_!ili:::::::::::::::_::i

associated with risk of breast cancer. Poor recall of past helm, 2°risk associated with alcohol intake may be high-
drinking could have resulted in greater misclassification est for the beverage most commonly used by heaw/ ......................
and attenuated risk estimates. Several studies, however, drinkers. Among controls who consumed >--14drinks per iiii!iiiiiiiii_i!iiiii::i:::i:i:i:!::: ::: ::

report that women accurately report alcohol consump- week, the median intake (drinks per week) of each :t:_::,:_:_i!_:....._:_::::::::::::::::::

lion19 21and can provide reliable accounts of drinking in beverage was9.2 for beer, 3.4 for wine, and 1.4 for liquor, iiiiiiiiiiiiiiiliiiiiiilii
the remote past. u In the recta-analysis of Longnecker, z Although beer drinking may produce an effect beyond

that of ethanol alone, beer consump- ::_:_,_:_:_..::_:_
tion may also be associated with so-

TABLE 7. Relative Risks (RRs) of Breast Cancer According to Level of ciobehavioral differences riot shared
Recent Alcohol Consumption by Stage of Breast Cancer at Diagnosis among with wine and liquor consumption, z9
Women Younger than 45 Yearsof Age At least three investigations indi-

Stage ofBreastCancerat Diagnosis cate that the effect of alcohol is mod-
ified by body size.3,'4,_rIn these studies,

In situ Local Regional/DistantRecentIntake the adverse effect of alcohol appears
(Drinks/Week) Case RR* 95%CI Case RR* 95%CI Case RR* 95%CI either to be restricted to or most pro-
Nondrinkert 78 1.0 275 1.0 204 1.0 nounced among thin women. AI-
<1 47 1.17 0.8-1,8 145 1.09 0.8-1.4 115 1.24 0.9.-1.6 though it seems reasonable that a
I.-2.9 30 0.89 0.6-1.4 138 1.18 0.9-1.5 94 1.17 0.9-1.6 small or thin woman may receive a3-6.9 37 1.17 0.8-1.8 94 0.89 0.7-1.2 67 0.95 0.7-1.3
7-13.9 17 0.96 0.5-1.7 58 0.96 0.7-1.4 53 1.32 0.9-:1.9 greater effective dose than a heavier
>14 11 1.17 0.4-2.1 43 1.53 1.0-2.4 44 2.42 1.6-3.8 woman consuming the same amount

* Adjusted for age, study site, race, parity, and oral contraceptive use. of alcohol, we saw no evidence of such
Referent categt_, effect-measure modification. Other
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